In this paper, astochastic predator-prey systems with nonlinear harvesting and impulsive effect are investigated. Firstly, we show the existence and uniqueness of the global positive solution of the system. Secondly, by constructing appropriate Lyapunov function and using comparison theorem with an impulsive differential equation, we study that a positive periodic solution exists. Thirdly, we prove that system is globally attractive. Finally, numerical simulations are presented to show the feasibility of the obtained results.
On the other hand, the growth of species in nature is often limited by environmental factors. Generally speaking, there are two main types of environmental noise: white noise and colored noise. Wenjie Zuo et al. [4] considered the white noise and studied the stationary distribution and periodic solution. However, reading the literature found that studies on the non-linear harvesting of predators and prey are very few literatures [5] [6] [7] . Therefore, the following model is proposed. 
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In real life, however, ecosystems are often disturbed by human development or by activities related to natural factors such as drought, floods, earthquakes, and planting. In order to describe this phenomenon more accurately, impulses perturbation is added into the model. To sum up, this paper mainly studies the effects of impulse effect and nonlinear harvesting on predator and prey populations, and proposes the following interesting stochastic system.  contains all  -null set. All the coefficients are assumed to be T-periodic continuous functions.
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The remainder of this paper is organized as follows. In Section 2, we show that the model (1.3) existence of the global positive solution. In Section 3, sufficient conditions are achieved to guarantee the existence of a positive periodic solution of the stochastic system (1.3) by using Itô's formula. In Section 4, we discuss the globally attractive of stochastic model (1.3) . In Section 5, we use numerical simulation to illustrate our results.
Existence and Uniqueness of Global Positive Solution
First, to facilitate the analysis that follows, we make the following tags. When ( ) f t is a continuous T-periodic function, we define:
Moreover, we assume that a product equals unity if the number of factors is zero.
Definition 2.1. [8] Consider an impulsive stochastic differential equation
is said to be a solution of ISDE (2.1), if ( ) x t x t − = with probability one.
We give the main results of system (1.3) as follows. Proof. First, we construct the following SDE without impulses: 
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with the initial value ( ) ( )
For any 0 t ≥ , there is an integer n, such that ( )
By the same method as [9] and standard proof [10] , Equation (2.2) has a unique global positive Solution
Next we will show that
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Similarly, we can show that,
Therefore,
is a solution that satisfies system (1.3) Finally, we prove the nonnegative uniqueness of the solution of system (1.3) (more details see [11] ).
Then the proof is completed.
Existence of Periodic Solutions of the System
In this section, we give the existence of the positive periodic solution of the stochastic system (1.3) with impulses. For convenience of readers, we first give the definition of the periodic solution of the impulsive stochastic differential equation in the sense of distribution and the results of the existence of periodic solutions (see [10] [11]).
is said to be periodic with period T, if for every finite sequence of numbers 1 2 , , , n t t t  the joint distribution of random variables ( ) ( ) ( )
Consider the following periodic stochastic differential equation without impulse: 
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Define a bounded open set ( )
It is obvious that ign . The left is the phase diagram of the stochastic system, and the right is the phase diagram of the deterministic system. 
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Conclusion
In this paper, we propose a stochastic predator-prey system with nonlinear harvesting and impulsive perturbations. Firstly, we show that there is a unique positive solution in system (1.3). Secondly, the system has a positive periodic solution under a certain condition. Result shows that when the impulses are sufficiently large such that 1 2 0, 0 λ λ > > then the predator and prey will tend to exhibit periodicity. It is verified by constructing the appropriate Lyapunov functions and using Itô's formula. Moreover, these methods used in this study can be extended to more complex and realistic models.
